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Applicant 

POLY-MED, INC. et al . 



This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 1 8. A copy is being transmitted to the International Bureau. 

This International Search Report consists of a total of 7 sheets. 

| X | It is also accompanied by a copy of each prior art document cited in this report- 



Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 



□ 



the international search was carried out on the basis of a translation of the international application furnished to this 
Authority (Rule 23.1(b)). 



With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 

was carried out on the basis of the sequence listing : 

| | contained in the international application in written form. 

filed together with the international application in computer readable form, 
furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readble form. 



□ 
□ 
□ 
□ 

□ 



the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
furnished 



| | Certain claims were found unsearchable (See Box I). 
PC] Unity of invention is lacking (see Box II). 



4. With regard to the title, 

[ X | the text is approved as submitted by the applicant. 

| | the text has been established by this Authority to read as follows: 



With regard to the abstract, 

| X | the text is approved as submitted by the applicant. 

I I the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box III. The applicant may, 
' — ' within one month from the date of mailing of this international search report, submit comments to this Authority. 

The figure of the drawings to be published with the abstract is Figure No. 



| | as suggested by the applicant. [X] None of the figures. 

| | because the applicant failed to suggest a figure. 

| | because this figure better characterizes the invention. 
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Box I Observations where certain claims wer found unsearchable (Continuation of item 1 of first sheet) 

This International Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 
1 . Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



Claims Nos.: 

because they relate to parts of the International Application that do not comply with the prescribed requirements to such 
an extent that no meaningful International Search can be carried out, specifically: 



3. Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 

see additional sheet 



1 . I I As all required additional search fees were timely paid by the applicant, this International Search Report covers all 

searchable claims. 

2. | | As ail searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 

of any additional fee. 



3. I I As only some of the required additional search fees were timely paid by the applicant, this 
' ' covers only those claims for which fees were paid, specifically claims Nos.: 



International Search Report 



4. | | No required additional search fees were timely paid by the applicant. Consequently, this International Search Report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest j | The additional search fees were accompanied by the applicant's protest. 

| X | No protest accompanied the payment of additional search fees. 
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Form PCT/ISA/21 0 (continuation of first sheet (1 )) (July 1 998) 



International Application No. PCT/US 99/18146 



FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210 



This International Searching Authority found multiple (groups of) 
inventions in this international application, as follows: 

1. Claims: 1-6, 11-16 and 18 

Absorbable polyesters having at least one monophosphate 
functionality per polyester chain, said polyester being able 
to conjugate with a peptide and/or a bioactive agent which 
has at least one amino group, wherein the monophosphate 
functionality forms a linkage with the amino group (N.B. see 
the definition of absorbable page 6, lines 3-6 of the 
present description). 



2. Claims: 7-10, 17, 26 and 28 

Acylated or alkylated absorbable polysaccharides having at 
least one monophosphate functionality per polyester chain, 
said polyester being able to conjugate with a peptide and/or 
a bioactive agent which has at least one amino group, 
wherein the monophosphate functionality forms a linkage with 
the amino group. 



3. Claim : 20 

Method for making a phosphorylated-hydroxyl -bearing 
polyester which comprises reacting a hydroxyl -bearing 
polyester with an excess of pyrophosphoric acid. 



4. Claim : 23 

Method for making phosphorylated microparticles which 
comprises reacting hydroxyl -bearing microparticles with an 
excess of pyrophosphoric acid. 



5. Claims: 21, 22, 24, 25 and 27 

Method for making a phosphorylated -alkylated or -acylated 
polysaccharide which comprises using pyrophosphoric acid. 



6. Claim : 19 

Use of an absorbable polyester having at least one 
monophosphate functionality per polyester chain as an acidic 
excipient of a cyanoacrylate composition. 
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From the INTERNATIONAL SEARCHING AUTHORITY 



To 

FISH & RICHARDSON P.C. 
Attn. TSAO, Y. 
225 Franklin Street 
Boston, Massachusetts 02110-2804 
UNITED STATES OF AMERICA 



RECEIVED 



JUL 



PCT 



NOTIFICATION OF TRANSMITTAL OF 
THE INTERNATIONAL SEARCH REPORT 
OR THE DECLARATION 



2 5 2 



(PCT Rule 44.1) 



F/SH & RICHARDSON PC 

BOSTON OFFICE 



Applicant's or agent's file reference 

00537/183W01 



International application No. 

PCT/ US 99/ 18146 



line be 



Date of mailing 
i day month yean 



14 0^'200u 



FOR FURTHER ACTION 



See paragraphs 1 and 4 below 



international filing date 



Applicant 

POLY-ME0, INC. et al 



1 5] The a PP licant is n ® reb y notified that the International Search Report has been established and is transmitted here 
Filing of amendments and statement under Article 19: 

The applicant is entitled, if he so wishes, to amend the claims of the International Application (see Rule 46): 



When? The time limit for filing such amendments is normally 2 months frorrvthe Hate of transmittal of the 
International Search Report; however, for more details, see the notes on the accompanying sheet. 

Where? Directly to the International Bureau of WIPO £ Q, \ t^^f J 

34, chemin des Colombettes 
121 1 Geneva 20, Switzerland 
Fascimile No. : (41 -22) 740. 1 4.35 

For more detailed instructions, see the notes on the accompanying sheet ^ 

The applicant is hereby notified that no International 
Article 1 7(2)(a) to that effect is transmitted herewith. 



I 0\ \ M 'QO 



2 r-~j The applicant is hereby notified that no International Search Report will be established" and that the declaration under 



3 Q^J with regard to the protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that 



□ 



the protest together with the decision thereon has been transmitted to the International Bureau together with the 
applicant's request to forward the texts of both the protest and the decision thereon to the designated Offices 



| | no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made 

4. Further action(s): The applicant is reminded of the following. 

Shortly after 18 months from the priority date, the international application will be published by the International Bureau 
If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international application, or of the 
priority claim, must reach the International Bureau as provided in Rules 90b/s.1 and 906/S.3, respectively, before the 
completion of the technical preparations for international publication 

Within 19 months from the priority date, a demand for international preliminary examination must be filed if the applicant 
wishes to postpone the entry into the national phase until 30 months from the priority date (in some Offices even later) 

Within 20 months from the priority date, the applicant must perform the prescribed acts for entry into the national phase 
before all designated Offices which have not been elected in the demand or in a later election within 19 months from the 
priority date or could not be elected because they are not bound by Chapter II 




Name and mailing address of the International Searching Authority 
European Patent Office, P B 5313 Patentlaan 2 
^_ UI NL-2230 HV Rtjswijk 

QJj) Tel (+31-70) 340-2040. Tx 3i 65t epo nl, 

Fj; t<-3l-70) 340-301-5 



Authorized offi 



Vero 



i 1 1 ou 



NOTES TO FORM PCT/ISA/220 



These Notes are intended to give the basic instructions concerning the filing of amendments under article 19 The 
Notes are based on the requirements of the Patent Cooperation Treaty, the Regulations and the Administrative Instructions 
under that Treaty In case of discrepancy between these Notes and those reauirements. the latter are applicable For more 
detailed information, see also the PCT Applicant's Guide, a publication M W'PO 

In these Notes. "Article". "Rule", and "Section" refer to the provisions of the PCT. the PCT Regulations and the P CT 
Administrative Instructions, respectively 



INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19 

The applicant has, after having received the international search report, one opportunity to amend the claims of the 
international application. It should however be emphasized that, since all parts of the international application (claims, 
description and drawings) may be amended during the international preliminary examination procedure, there is usually 
no need to file amendments of the claims under Article 1 9 except where, e g the applicant wants the latter to be published 
for the purposes of provisional protection or has another reason for amending the claims before international publication 
Furthermore, it should be emphasized that provisional protection is available in some States only 



What parts of the international application may be amended? 

Under Article 1 9, only the claims may be amended. 

During the international phase, the claims may also be amended (or further amended) under Article 34 before 
the International Preliminary Examining Authority. The description and drawings may only be amended under 
Article 34 before the International Examining Authority. 

Upon entry into the national phase, ail parts of the international application may be amended under Article 23 
or, where applicable, Article 41 



When? Within 2 months from the date of transmittal of the international search report or 1 S months from the priority 

date, whichever time limit expires later. It should be noted, however, that the amendments will be considered 
as having been received on time if they are received by the International Bureau after the expiration of the 
applicable time limit but before the completion of the technical preparations for international publication 
(Rule 46.1). 



Where not to file the amendments? 

The amendments may only be filed with the International Bureau and not with the receiving Office or the 
International Searching Authority (Rule 46.2). 

Where a demand for international preliminary examination has been/is filed, see below. 



How? Either by cancelling one or more entire claims, by adding one or more new claims or by amending the text of 

one or more of the claims as filed. 

A replacement sheet must be submitted for each sheet of the claims which, on account of an amendment or 
amendments, differs from the sheet originally filed. 

All the claims appearing on a replacement sheet must be numbered in Arabic numerals. Where a claim is 
cancelled, no renumbering of the other claims is required. In all cases where claims are renumbered, they must 
be renumbered consecutively (Administrative Instructions, Section 205(b)) 

The amendments must be made in the tanguage in which the international application is to be published. 



What documents must may accompany the amendments? 
Letter (Section 205(b)): 

The amendments must be submitted with a letter. 

The letter will not be published with the international application and the amended claims It should not be 
confused with the "Statement under Article 19(1)" (see betow. under "Statement under Article 19(1)") 

The letter must be in English or French, at the choice of the applicant. However, if the language of the 
international application is English, the letter must be in English; if the language of the international applic 
is French, the letter must be in French. 



NOTES TO FORM PCT/ISA/220 (continued) 



The letter must indicate the differences between the claims as filed and the claims as amended It must, m 
particular, indicate, in connection with each claim appea-mg in the international application •;<( be-no unde^^od 
[hat identical indications concerning several claims may ce grouped), whether 

y) the claim is unchanged. 

fn) the claim ts cancelled, 

(in) the claim is new: 

(iv) the claim replaces one or more :laims as filed. 

(v) the claim is the result of the division cf a claim as filed. 



The following examples illustrate the manner in which amendments must be explained in the 
accompanying letter: 

1 [Where originally there were 48 claims and after amendment of some claims there are 5 1 j. 

"Claims 1 to 25, 31 , 32, 34, 35, 37 to 43 replaced by amended claims bearing the same numbers, 
claims 30, 33 and 36 unchanged; new claims 49 to 51 added.'' 

2. [Where originally there were 15 claims and after amendment of all claims there are 1 ' j: 
"Claims 1 to 1 5 replaced by amended claims 1 to 1 1 

3. [Where originally there were 1 4 claims and the amendments consist in cancelling some claims and in adding 
new claims]: 

"Claims 1 to 6 and 1 4 unchanged; claims 7 to 1 3 cancelled; new claims 1 5, 15 and 1 7 added " or 
"Claims 7 to 1 3 cancelled; new claims 15,15 and 1 7 added; all other claims unchanged.'' 

4. [Where various kinds of amendments are made]: 

"Claims 1-10 unchanged; claims 1 1 to 1 3, 1 8 and 1 9 cancelled; claims 14,15 and 1 5 replaced by amended 
claim 1 4; claim 1 7 subdivided into amended claims 15,16 and 1 7; new claims 20 and 21 added " 



"Statement under article 19(1)" (Rule 46.4) 

The amendments may be accompanied by a statement explaining the amendments and indicating any impact 
that such amendments might have on the description and the drawings (which cannot be amended under 
Article 19(1)). 

The statement will be published with the international application and the amended claims. 
It must be in the language in which the international application is to be published. 

It must be brief, not exceeding 500 words if in English or if translated into English. 

It should not be confused with and does not replace the letter indicating the differences between the claims 
as filed and as amended. It must be filed on a separate sheet and must be identified as such by a heading, 
preferably by using the words "Statement under Article 1 9( 1 )." 

It may not contain any disparaging comments on the international search report or the relevance of citations 
contained in that report. Reference to citations, relevant to a given claim, contained in the international search 
report may be made only in connection with an amendment of that claim. 



Consequence if a demand for international preliminary examination has already been filed 

If at the time of filing any amendments and any accompanying statement, under Article 1 9, a demand for 
international preliminary examination has already been submitted, the applicant must preferably, at the time of 
filing the amendments (and any statement ) with the International Bureau, also file with the International 
Preliminary Examining Authority a copy of such amendments (and of any statement) and, where required, a 
translation of such amendments for the procedure before that Authority (see Rules 55 3{a) and 62.2, first 
sentence). For further information, see the Notes to the demand form (PCT/IPEA/401 ). 



Consequence with regard to translation of the international application for entry into the national phase 

The applicants attention is drawn to the fact that, upon entry into the national phase, a translation of the 
claims as amended under Article 19 may have to be furnished to the designated/elected Offices, instead of. cr 
in addition to, the translation of the claims as filed 

For further details on the requirements of e j:h designated/elected Office, see Volume II of the PCT Applicant's 
Guide. 



notes to Form PCT/I3A/220 (second sheet) (July 1 393; 



0 



ATY 



0< 



jam 



2001 



op 



PATENT COOPERATION 

PCT ^^c? 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Applicant's or agent's file reference 
00537/1 83W01 


See Notification of Transmittal of International 
FOR FURTHER ACTION Preliminary Examination Report (Form PCT/IPEA/416) 


International application No. 
PCT/US99/18146 


International filing date (day/month/year) 
10/08/1999 


Priority date (day/month/year) 
10/08/1998 


International Patent Classification (IPC) or national classification and IPC 

A61K47/48 QC^) 


Applicant 






POLY-MED, INC. et al. 









1. This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 8 sheets, including this cover sheet. 

□ This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of sheets. 



3. This report contains indications relating to the following items: 



Basis of the report 



II 


□ 


III 


□ 


IV 




V 


IS 


VI 


□ 


VII 


□ 


VIII 


□ 



Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations suporting such statement 



Date of submission of the demand 
10/03/2000 



Date of completion of this report 
28.12.2000 



Name and mailing address of the international 
preliminary examining authority: 

European Patent Office 

D-80298 Munich 
Tel. +49 89 2399 - 0 Tx: 523656 epmu d 

Fax: +49 89 2399 - 4465 



Authorized officer 
Rousseau, F 

Telephone No. +49 89 2399 8297 
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INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/US99/1 81 46 



I. Basis f th report 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originaliy fifed" and are not annexed to 
the report since they do not contain amendments (Ruies 70. 16 and 70. 1 7).): 
Description, pages: 

1 -22 as originally filed 

Claims, No.: 

1 -28 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, . sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 
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(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 

IV. Lack of unity of invention 

1 . In response to the invitation to restrict or pay additional fees the applicant has: 

□ restricted the claims. 

□ paid additional fees. 

H paid additional fees under protest. 

□ neither restricted nor paid additional fees. 

2. □ This Authority found that the requirement of unity of invention is not complied and chose, according to Rule 

68.1 , not to invite the applicant to restrict or pay additional fees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1 , 13.2 and 13.3 is 

□ complied with. 

not complied with for the following reasons: 
see separate sheet 

4. Consequently, the following parts of the international application were the subject of international preliminary 
examination in establishing this report: 

□ all parts. 

IS the parts relating to claims Nos. 1-18,26,28. 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


2-6,8-10,13-18,28 




No: 


Claims 


1,7,11,12,26 


Inventive step (IS) 


Yes: 


Claims 






No: 


Claims 


2-6,8-10,13-18,28 


Industrial applicability (IA) 


Yes: 


Claims 


1-18,26,28 




No: 


Claims 
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2. Citations and explanations 
s separate sheet 
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I. Invention (I) : 

1 . W097/19948 (D1) discloses the phosphorylation of polyesters derived from a 
cyclic lactone (e.g. e-caprolacone or y-valerolactone) using phosphorous 
pentoxide or polyphosphoric acid as phosphating agent (see examples 1 to 8, 
claim 1). The polyesters used in examples 1 to 8 of D1 comprise a covalently 
linked polyethylene glycol segment. D1 also discloses in comparative example C 
the phosphorylation of poly(12-hydroxystearic acid). Thus, the subject-matter of 
present claims 1,11 and 12 lacks novelty in view of D1 (Art. 33(2) PCT). 

Phosphorylated polyesters are also disclosed in US-A-5 536 445 (D2), where a 
poly(hydroxy monocarboxylic acid) is modified with phosphorous pentoxide (see 
column 2, lines 15-38 and examples 4 and 5). According to the paragraph 
bridging columns 7 and 8, the preferred polyesters are those derived from 
hydroxycarboxylic acids or lactones such as 12-hydroxystearic acid and e- 
caprolacone. The subject-matter of present claims 1 and 1 1 is therefore 
anticipated by D2 (Art. 33(2) PCT). 

The subject-matter of present claims 1 and 1 1 is also not novel over the article of 
R.L. Shogren in Carbohydrate Polymers 22 (1993) 93-98 (D3), which also 
discloses phosphated poly(e-caprolacone) (Art. 33(2) PCT). 

2. Closest prior art for analysis of inventive step of the subject-matter of claims 2-6, 
13-16 and 18 is US-A-5 672 659 (D4), which also relates to conjugates of 
biodegradable polyesters and bioactive polypeptides. The subject-matter of 
present claims 2-6, 13-16 and 18 differs from D4 in that use is made of 
monophosphate functionalities instead of carboxylic groups in order to form a 
linkage with the amino groups of the bioactive polypeptides. In the absence of any 
evidence for a technical effect arising from the use of monophosphate 
functionalities instead of carboxylic groups the objective technical problem 
underlying the present invention is to provide further conjugates of biodegradable 
polyesters and bioactive polypeptides. The idea of linking the amino groups of a 
bioactive polypeptide to a polymeric carrier through either phosphate or 
carboxylate moieties born by the carrier is already known to the skilled person as 
shown by US-A-5 079 337 (D5) (see claim 1). Hence, if a skilled person starting 
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from D4 wanted to provide further conjugates of biodegradable polyesters and 
bioactive polypeptides, it would have been obvious for him in view of D5 to try 
biodegradable polyesters bearing monophosphate functionalities instead of 
carboxylic groups. Consequently, the subject-matter of present claims 2-6, 13-16 
and 18 lacks an inventive step within the meaning of Art. 33(3) PCT. 

3. The subject-matter of claims 1-6, 11-16 and 18 is industrially applicable (Art. 33(4) 
PCT). 

II. Invention (2) : 

1 . DE-C-44 35 082 (D6) discloses in claim 1 an acylated cellulose bearing 
phosphate groups. According to US-A-5 310 879 (D7) (see column 2, lines 13-16) 
and EP-A-0 326 148 (D8) (see page 5, lines 37-40), Lipid A is a disaccharide 
esterified with phosphoric and pyrophosphoric acid and also contains ester linked 
fatty acids, which means that Lipid A fall within the scope of present claim 7. The 
subject-matter of claim 7 is therefore anticipated by D6, D7 and D8 (Art. 33(2) 
PCT). 

WO96/31220 (D9) discloses in claims 1 and 2 a substituted polyanionic 
cyclodextrin containing anionic substituents selected from sulfate, nitrate, 
sulfonate or phosphate and having a hydrophobic substituent selected from the 
group consisting of alkyl, aryl, ester, ether, thioester and thioether. Compound D 
as disclosed in Fig. 4 and in example 4 of D9 is an acylated polysaccharide 
having at least one sulfate group per molecule. Since phosphate groups may be 
selected as anionic substituents, the compound D as disclosed in D9 but bearing 
phosphate groups instead of sulfonate groups is therefore disclosed to the skilled 
reader of D9. Thus, the subject-matter of present claims 7 and 26 lacks novelty 
over D9 (Art. 33(2) PCT). 

2. US-A-5 654 422 (D10), US-A-4 764 604 (D1 1) and WO96/31220 (D9) represent 
an equivalent closest state of the art for the analysis of inventive step of the 
subject-matter of claims 8-10, 17 and 28. D10 discloses in claims 1 and 8 and in 
column 5, lines 3-23 the use of acylated y-cyclodextrins for preparing 
pharmaceutical compositions, in particular for the controlled release of 
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pharmaceutical active compounds. D11 discloses in claim 1, in column 1, lines 1- 
3, column 3, lines 52-65 and column 5, lines 18-26 the use of y-cyclodextrin 
ethers as complexants for pharmaceuticals. The subject-matter of present claims 
8-10, 17 and 28 differs from D10 or D1 1 in that the y-cyclodextrin bears at least 
one monophosphate functionality. The cyclodextrins disclosed in D9 are combined 
with a suitable proteinic growth factor producing an electrostatic complex (see 
page 30, lines 3-14) and can be of y type (see page 31 , lines 14-16). The subject- 
matter of present claims 8-10, 17 and 28 differs from D10 or D1 1 in that a y- 
cyclodextrin and a phosphate group have been selected. 

The technical problem solved by the use of monophosphate functionalities can be 
seen as to provide further cyclodextrin compounds for use in pharmaceutical 
applications. The idea of introducing phosphate functionalities in y-cyclodextrin 
polymers in order to bind protein factors is known to the skilled person from US-A- 
5 183 809 (D12) (see claim 1 , passage from column 6, line 45 to column 7, line 40 
and column 14, lines 3-10) and from D9. It is pointed that the skilled reader of D12 
and D9 understands that the phosphate groups born by the cyclodextrin polymer 
act as binding sites for the protein factor through ionic bonds. It is also clear for 
him that in the absence of other reasonable possibilities the parts of the proteins 
which are ionically anchored to said phosphate groups must be positively charged 
amine groups. The idea of ionically binding the amino groups of a bioactive 
polypeptide to a polysaccharide through phosphate moieties born by the 
polysaccharide is also already known to the skilled person as shown by US-A-5 
079 337 (D5) (see claim 1 and example 4). Hence, if a skilled person starting from 
D10, D1 1 or D9 wanted to provide further cyclodextrin compounds for use in 
pharmaceutical applications, it would have been obvious for him in view of D12, 
D5 and D9 to incorporate monophosphate functionalities in the y-cyclodextrin 
polymers. The selection of a y-cyclodextrin has not been shown to contribute to 
inventive step either. In the absence of any evidence, that the selection of the 
specific peptides defined in present claim 10 solves a technical problem in an 
unexpected manner, one has to conclude that the subject-matter of present claim 
10 is an arbitrary rather than a purposive selection and does not involve an 
inventive step. Consequently, the subject-matter of present claims 8-10, 17 and 
28 lacks an inventive step within the meaning of Art. 33(3) PCT. 
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3. The subject-matter of claims 7-10, 17, 26 and 28 is industrially applicable (Art. 
33(4) PCT). 

III. The common concept linking inventions (1) and (2) can be formulated as 
absorbable polymers having at least one monophosphate functionality, said 
adsorbable polymer being able to conjugate with a peptide and/or a bioactive 
agent which has at least one amino group, wherein the monophosphate 
functionality forms a linkage with the amino group. This concept is already known 
from D5, which discloses a phosphated dextran, wherein the phosphate group 
forms an ionic bond with an amino group at an allosteric side on a hemoglobin 
(see claim 1 , example 4, column 6, lines 42-66). Hence, the application does not 
comply with the requirements of unity of invention (R. 13 PCT). 
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I. Basis of the report 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as ''originally filed" and are not annexed to 
the report since they do not contain amendments (Rules 70. 16 and 70. 1 7).): 
Description, pages: 

1-22 as originally filed 

Claims, No.: 

1 -28 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 
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(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 

IV. Lack of unity of invention 

1 . In response to the invitation to restrict or pay additional fees the applicant has: 

□ restricted the claims. 

□ paid additional fees. 

S paid additional fees under protest. 

□ neither restricted nor paid additional fees. 

2. □ This Authority found that the requirement of unity of invention is not complied and chose, according to Rule 

68.1 , not to invite the applicant to restrict or pay additional fees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 is 

□ complied with. 

IS not complied with for the following reasons: 
see separate sheet 

4. Consequently, the following parts of the international application were the subject of international preliminary 
examination in establishing this report: 

□ all parts. 

£3 the parts relating to claims Nos. 1 -1 8,26,28. 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


2-6,8-10,13-18,28 




No: 


Claims 


1,7,11,12,26 


Inventive step (IS) 


Yes: 


Claims 






No: 


Claims 


2-6,8-10,13-18,28 


Industrial applicability (IA) 


Yes: 


Claims 


1-18,26,28 




No: 


Claims 





Form PCT/IPEA/409 (Boxes l-VIII, Sheet 2) (July 1998) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT International application No, PCT/US99/1 81 46 



2. Citations and explanations 
see separate she t 
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Invention (I) 



1. 



W097/19948 (D1) discloses the phosphorylation of polyesters derived from a 
cyclic lactone (e.g. e-caprolacone or v-valerolactone) using phosphorous 
pentoxide or polyphosphoric acid as phosphating agent (see examples 1 to 8 
claim 1). The polyesters used in examples 1 to 8 of D1 comprise a covalently' 
linked polyethylene glycol segment. D1 also discloses in comparative example C 
the phosphorylation of poly(12-hydroxystearic acid). Thus, the subject-matter of 
present claims 1 , 1 1 and 12 lacks novelty in view of D1 (Art. 33(2) PCT). 

Phosphorylated polyesters are also disclosed in US-A-5 536 445 (D2) where a 
poly(hydroxy monocarboxylic acid) is modified with phosphorous pentoxide (see 
column 2, lines 1 5-38 and examples 4 and 5). According to the paragraph 
br.dg.ng columns 7 and 8, the preferred polyesters are those derived from 
hydroxycarboxylic acids or lactones such as 12-hydroxystearic acid and e- 
caprolacone. The subject-matter of present claims 1 and 1 1 is therefore 
anticipated by D2 (Art. 33(2) PCT). 

The subject-matter of present claims 1 and 1 1 is also not novel over the article of 
R.L. Shogren in Carbohydrate Polymers 22 (1993) 93-98 (D3), which also 
discloses phosphated poly(e-caprolacone) (Art. 33(2) PCT). 

Closest prior art for analysis of inventive step of the subject-matter of claims 2-6 
1 3-1 6 and 1 8 is US-A-5 672 659 (D4), which also relates to conjugates of 
b.odegradable polyesters and bioactive polypeptides. The subject-matter of 
present claims 2-6, 13-16 and 18 differs from D4 in that use is made of 
monophosphate functionalities instead of carboxylic groups in order to form a 
linkage with the amino groups of the bioactive polypeptides. In the absence of any 
evidence for a technical effect arising from the use of monophosphate 
functionalities instead of carboxylic groups the objective technical problem 
underlying the present invention is to provide further conjugates of biodegradable 
polyesters and bioactive polypeptides. The idea of linking the amino groups of a 
bioactive polypeptide to a polymeric carrier through either phosphate or 
carboxylate moieties born by the carrier is already known to the skilled person as 
shown by US-A-5 079 337 (D5) (see claim 1). Hence, if a skilled person starting 
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from D4 wanted to provide further conjugates of biodegradable polyesters and 
bioactive polypeptides, it would have been obvious for him in view of D5 to try 
biodegradable polyesters bearing monophosphate functionalities instead of 
carboxylic groups. Consequently, the subject-matter of present claims 2-6, 13-16 
and 18 lacks an inventive step within the meaning of Art. 33(3) PCT. 

3. The subject-matter of claims 1-6,11-16 and 1 8 is industrially applicable (Art. 33(4) 
PCT). 

II. Invention (2) : 

1. DE-C-44 35 082 (D6) discloses in claim 1 an acylated cellulose bearing 
phosphate groups. According to US-A-5 310 879 (D7) (see column 2, lines 13-16) 
and EP-A-0 326 148 (D8) (see page 5, lines 37-40), Lipid A is a disaccharide 
esterified with phosphoric and pyrophosphoric acid and also contains ester linked 
fatty acids, which means that Lipid A fall within the scope of present claim 7. The 
subject-matter of claim 7 is therefore anticipated by D6, D7 and D8 (Art. 33(2) 
PCT). 

WO96/31220 (D9) discloses in claims 1 and 2 a substituted polyanionic 
cyclodextrin containing anionic substituents selected from sulfate, nitrate, 
sulfonate or phosphate and having a hydrophobic substituent selected from the 
group consisting of alkyl, aryl, ester, ether, thioester and thioether. Compound D 
as disclosed in Fig. 4 and in example 4 of D9 is an acylated polysaccharide 
having at least one sulfate group per molecule. Since phosphate groups may be 
selected as anionic substituents, the compound D as disclosed in D9 but bearing 
phosphate groups instead of sulfonate groups is therefore disclosed to the skilled 
reader of D9. Thus, the subject-matter of present claims 7 and 26 lacks novelty 
over D9 (Art. 33(2) PCT). 

2. US-A-5 654 422 (D10), US-A-4 764 604 (D1 1) and WO96/31220 (D9) represent 
an equivalent closest state of the art for the analysis of inventive step of the 
subject-matter of claims 8-10, 17 and 28. D10 discloses in claims 1 and 8 and in 
column 5, lines 3-23 the use of acylated y-cyclodextrins for preparing 
pharmaceutical compositions, in particular for the controlled release of 
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pharmaceutical active compounds. D11 discloses in claim 1, in column 1, lines 1- 
3, column 3, lines 52-65 and column 5, lines 18-26 the use of y-cyclodextrin 
ethers as complexants for pharmaceuticals. The subject-matter of present claims 
8-10, 17 and 28 differs from D10 or D1 1 in that the y-cyclodextrin bears at least 
one monophosphate functionality. The cyclodextrins disclosed in D9 are combined 
with a suitable proteinic growth factor producing an electrostatic complex (see 
page 30, lines 3-14) and can be of y type (see page 31 , lines 14-16). The subject- 
matter of present claims 8-1 0, 1 7 and 28 differs from D1 0 or D1 1 in that a y- 
cyclodextrin and a phosphate group have been selected. 

The technical problem solved by the use of monophosphate functionalities can be 
seen as to provide further cyclodextrin compounds for use in pharmaceutical 
applications. The idea of introducing phosphate functionalities in y-cyclodextrin . 
polymers in order to bind protein factors is known to the skilled person from US-A- 
5 183 809 (D12) (see claim 1 , passage from column 6, line 45 to column 7, line 40 
and column 14, lines 3-10) and from D9. It is pointed that the skilled reader of D12 
and D9 understands that the phosphate groups bom by the cyclodextrin polymer 
act as binding sites for the protein factor through ionic bonds. It is also clear for 
him that in the absence of other reasonable possibilities the parts of the proteins 
which are ionically anchored to said phosphate groups must be positively charged 
amine groups. The idea of ionically binding the amino groups of a bioactive 
polypeptide to a polysaccharide through phosphate moieties born by the 
polysaccharide is also already known to the skilled person as shown by US-A-5 
079 337 (D5) (see claim 1 and example 4). Hence, if a skilled person starting from 
D10, D1 1 or D9 wanted to provide further cyclodextrin compounds for use in 
pharmaceutical applications, it would have been obvious for him in view of D12, 
D5 and D9 to incorporate monophosphate functionalities in the y-cyclodextrin 
polymers. The selection of a y-cyclodextrin has not been shown to contribute to 
inventive step either. In the absence of any evidence, that the selection of the 
specific peptides defined in present claim 10 solves a technical problem in an 
unexpected manner, one has to conclude that the subject-matter of present claim 
10 is an arbitrary rather than a purposive selection and does not involve an 
inventive step. Consequently, the subject-matter of present claims 8-10, 17 and 
28 lacks an inventive step within the meaning of Art. 33(3) PCT. 
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3. The subject-matter of claims 7-1 0, 1 7, 26 and 28 is industrially applicable (Art. 
33(4) PCT). 

III. The common concept linking inventions (1) and (2) can be formulated as 
absorbable polymers having at least one monophosphate functionality, said 
adsorbable polymer being able to conjugate with a peptide and/or a bioactive 
agent which has at least one amino group, wherein the monophosphate 
functionality forms a linkage with the amino group. This concept is already known 
from D5, which discloses a phosphated dextran, wherein the phosphate group 
forms an ionic bond with an amino group at an allosteric side on a hemoglobin 
(see claim 1 , example 4, column 6, lines 42-66). Hence, the application does not 
comply with the requirements of unity of invention (R. 13 PCT). 
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2. 



□ 
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Shortly after 18 months from the priority date, the international application will be published by the International Bureau. 
If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international application, or of the 
priority claim, must reach the International Bureau as provided in Rules SQbisA and 90b/s.3, respectively, before the 
completion of the technical preparations for international publication. 

Within 19 months from the priority date, a demand for international preliminary examination must be filed if the applicant 
wishes to postpone the entry into the national phase until 30 months from the priority date (in some Offices even later). 

Within 20 months from the priority date, the applicant must perform the prescribed acts for entry into the national phase 
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These Notes are intended to give the basic instructions concerning the filing of amendments under article 19 The 
Notes are based on the requirements of the Patent Cooperation Treaty, the Regulations and the Administrative Instructions 
under that Treaty. In case of discrepancy between these Notes and those requirements, the latter are applicable, ror more 
detailed information, see also the POT Applicant's Guide, a publication of WIPO 

in these Nates. "Article". "Rule", and "Section" refer to the provisions of the PCT. the PCT Regulations and the POT 
Administrative Instructions, respectively 



INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19 

The applicant has, after having received the international search report, one opportunity to amend the claims of the 
international application. It should however be emphasized that, since all parts of the international application (claims, 
description and drawings) may be amended during the international preliminary examination procedure, there is usually 
no need to file amendments of the claims under Article 1 9 except where, e.g. the applicant wants the latter to be published 
for the purposes of provisional protection or has another reason for amending the claims before international publication 
Furthermore, it should be emphasized that provisional protection is available in some States only. 



What parts of the international application may be amended? 

Under Article 1 9, only the claims may be amended. 

During the international phase, the claims may also be amended (or further amended) under Article 34 before 
the International Preliminary Examining Authority. The description and drawings may only be amended under 
Article 34 before the International Examining Authority. 

Upon entry into the national phase, all parts of the international application may be amended under Article 28 
or, where applicable, Article 41 . 



When? Within 2 months from the date of transmittal of the international search report or 1 6 months from the priority 

date, whichever time limit expires later. It should be noted, however, that the amendments will be considered 
as having been received on time if they are received by the International Bureau after the expiration of the 
applicable time limit but before the completion of the technical preparations for international publication 
(Rule 46.1). 



Where not to file the amendments? 

The amendments may only be filed with the International Bureau and not with the receiving Office or the 
International Searching Authority (Rule 46.2). 

Where a demand for international preliminary examination has been/is filed, see below. 



How? Either by cancelling one or more entire claims, by adding one or more new claims or by amending the text of 

one or more of the claims as filed. 

A replacement sheet must be submitted for each sheet of the claims which, on account of an amendment or 
amendments, differs from the sheet originally filed. 

All the claims appearing on a replacement sheet must be numbered in Arabic numerals. Where a claim is 
cancelled, no renumbering of the other claims is required. In all cases where claims are renumbered, they must 
be renumbered consecutively (Administrative Instructions, Section 205(b)). 

The amendments must be made in the language in which the international application is to be published. 



What documents must may accompany the amendments? 
Letter (Section 205(b)): 

The amendments must be submitted with a letter. 

The letter will not be published with the international application and the amended claims. It should not be 
confused with the "'Statement under Article 19(1)" (see below, under "Statement under Article 19(1)')- 

The letter must be in English or French, at the choice of the applicant. However, if the language of the 
international application is English, the letter must be in English ; if the language of the international applic 
is French, the letter must be in French. 
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The letter must indicate the differences between the claims as filed and the claims as amended. It must, in 
particular, indicate, in connection with each claim appearing in the international application >jt being understood 
that identical indications concerning several claims may be groupedKwhether 

[\) the claim is unchanged; 

(ii) the ciaim is cancelled, 

(iii) the claim is new; 

(iv) the claim replaces one cr more claims as filed. 

(v) the claim is the result of the division of a claim as filed. 



The following examples illustrate the manner in which amendments must be explained in the 
accompanying letter: 

1 . [Where originally there were 48 claims and after amendment of some claims there are 51 ]. 
"Claims 1 to 29, 31 , 32, 34, 35 ; 37 to 43 replaced by amended claims bearing the same numbers; 
claims 30, 33 and 36 unchanged, new claims 49 to 51 added.'' 

2. [Where originally there were 1 5 claims and after amendment of all claims there are 1 1 J: 
'Claims 1 to 1 5 replaced by amended claims 1 to 1 1 ." 

3 [Where originally there were 14 claims and the amendments consist in cancelling some claims and in adding 
new claims]; 

"Claims 1 to 6 and 1 4 unchanged, claims 7 to 1 3 cancelled; new claims 15,16 and 1 7 added.'' or 
"Claims 7 to 1 3 cancelled; new claims 15,15 and 1 7 added; all other claims unchanged." 

4. [Where various kinds of amendments are made): 

"Claims 1-10 unchanged; claims 1 1 to 1 3, 1 8 and 1 9 cancelled; claims 1 4, 1 5 and 1 6 replaced by amended 
claim 1 4; claim 17 subdivided into amended claims 15,16 and 1 7; new claims 20 and 21 added. " 



"Statement under article 19(1)" (Rule 46.4) 

The amendments may be accompanied by a statement explaining the amendments and indicating any impact 
that such amendments might have on the description and the drawings (which cannot be amended under 
Article 19(1)). 

The statement will be published with the international application and the amended claims. 
It must be in the language in which the international application is to be published. 

It must be brief, not exceeding 500 words if in English or if translated into English. 

It should not be confused with and does not replace the letter indicating the differences between the claims 
as filed and as amended. It must be filed on a separate sheet and must be identified as such by a heading, 
preferably by using the words "Statement under Article 19(1)." 

It may not contain any disparaging comments on the international search report or the relevance of citations 
contained in that report. Reference to citations, relevant to a given claim, contained in the international search 
report may be made only in connection with an amendment of that claim. 



Consequence if a demand for international preliminary examination has already been filed 

If, at the time of filing any amendments and any accompanying statement, under Article 19, a demand for 
international preliminary examination has already been submitted, the applicant must preferably, at the time of 
filing the amendments (and any statement ) with the International Bureau, also file with the International 
Preliminary Examining Authority a copy of such amendments (and of any statement) and, where required, a 
translation of such amendments for the procedure before that Authority (see Rules 55.3(a) and 62.2, first 
sentence). For further information, see the Notes to the demand form (PCT/l PEA/401). 



Consequence with regard to translation of the international application for entry into the national phase 

The applicants attention is drawn to the fact that, upon entry into the national phase, a translation of the 
claims as amended under Article 19 may have to be furnished to the designated/elected Offices, instead of, or 
in addition to, the translation of the claims as filed 

For further details on the requirements of earn designated/elected Office, see Volume II of the PCT Applicant's 
Guide. 
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INTERNATIONAL SEARCH REPORT 

(PCT Article 1 8 and Rules 43 and 44) 



Applicant's cr agent's file reference 

00537/183WO1 



FURTHER 3ee Notification of Transmittal of International Search Report 

(Form PCT/IS A/220) as well as, where aoolicable, item 5 oelow 

ACTION 



International application No. 

PCT/ US 99/ 18146 



International filing date iday month year' 

10 u8 1999 



(Earliest) Priority Date .day monrrs year 
10 OS 1998 



Applicant 



POLY-MED, INC. et al 



This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 1 3. A copy is being transmitted to the International Bureau. 



This International Search Report consists of a total of _ 



sheets. 



| X | It is also accompanied by a copy of each prior art document cited in this report. 



Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 



□ 



□ 
□ 
□ 
□ 
□ 

□ 



the international search was carried out on the basis of a translation of the international application furnished to this 
Authority (Rule 23.1(b)). 

b. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 
was carried out on the basis of the sequence listing : 

contained in the international application in written form, 
filed together with the international application in computer readable form, 
furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readble form. 

the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
furnished 



2 IZH Certain claims were found unsearchable (See Box I) 

3 2] Unity of invention is lacking (see Box II) 

4. With regard to the title, 

[X] the text is approved as submitted by the applicant. 

| | the text has been established by this Authority to read as follows: 



With regard to the abstract, 

[X] the text is approved as submitted by the applicant 



□ 



the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box III. The applicant may, 
within one month from the date of mailing of this international search report, submit comments to this Authority. 



The figure of the drawings to be published with the abstract is Figure No. 
| | as suggested by the applicant. 
| | because the applicant failed to suggest a figure. 
j | because this figure better characterizes the invention. 



None of the figures 
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Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 



This International Search Report has not been established in respect of certain claims under Article 1 7(2)(a) for the following reasr-ns 
1 | I Claims Nos.; 

because they relate to subject matter not required to be searched by this Authority, namely: 



2. Claims Nos.: 

because they relate to parts of the International Application that do not comply with the prescribed requirements to such 

an extent that no meaningful international Search can be carried out, specifically: 



3. Claims Nos. : 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule o.4(a) 

Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 

see additional sheet 



1 , r~~~] As all required additional search fees were timely paid by the applicant, this International Search Report covers all 
L-^— ' searchable claims. 



2. [ | As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 



3 (~ I As only some of the required additional search fees were timely paid by the applicant, this International Search Report 
' ' covers only those claims for which fees were paid, specifically claims Nos.: 



4 | | No required additional search fees were timely paid by the applicant. Consequently, this International Search Report is 
restricted to the invention first mentioned in the claims: it is covered by claims Nos.: 



Remark on Protest | j The additional search fees were accompanied by the applicant's protest, 

j | x | No protest accompanied the payment of additional search fees 
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210 



This International Searching Authority found multiple (groups of) 
inventions in this international application, as follows: 

1. Claims: 1-6, 11-16 and 18 

Absorbable polyesters having at least one monophosphate 
functionality per polyester chain, said polyester being able 
to conjugate with a peptide and/or a bioactive agent which 
has at least one amino group, wherein the monophosphate 
functionality forms a linkage with the amino group (N.B. see 
the definition of absorbable page 6, lines 3-6 of the 
present description). 



2. Claims: 7-10, 17, 26 and 28 

Acylated or alkylated absorbable polysaccharides having at 
least one monophosphate functionality per polyester chain, 
said polyester being able to conjugate with a peptide and/or 
a bioactive agent which has at least one amino group, 
wherein the monophosphate functionality forms a linkage with 
the amino group. 



3. Claim : 20 

Method for making a phosphoryl ated-hydroxyl -bearing 
polyester which comprises reacting a hydroxyl -beari ng 
polyester with an excess of pyrophosphori c acid. 



4. Claim : 23 

Method for making phosphorylated microparti cles which 
comprises reacting hydroxyl -bearing mi croparti cl es with an 
excess of pyrophosphori c acid. 



5. Claims: 21, 22, 24, 25 and 27 

Method for making a phosphorylated -alkylated or -acylated 
polysaccharide which comprises using pyrophosphori c acid. 



6. Claim : 19 

Use of an absorbable polyester having at least one 
monophosphate functionality per polyester chain as an acidic 
excipient of a cyanoacrylate composition. 
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"O* document referring to an oral disclosure, use, exhibition or 
other means 

"P' document published prior to the international filing date but 
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2. This REPORT consists of a total of 8 sheets, including this cover sheet. 

□ This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.1 6 and Section 607 of the Administrative instructions under the PCT). 

These annexes consist of a total of sheets. 



3. This report contains indications relating to the following items: 
I S Basis of the report 



Lack of unity of invention 



II 


□ 


III 


□ 


IV 




V 




VI 


□ 


VII 


□ 


VIII 


□ 



Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations suporting such statement 



Date of submission of the demand 
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— European Patent Office 
D-80298 Munich 
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Authorized officer 



Rousseau, F 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/US99/1 81 46 



I. Basis of the report 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments (Rules 70. 16 and 70.17).): 
Description, pages: 

1-22 as originally filed 



Claims, No.: 

1-28 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets;, 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 
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(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 

IV. Lack of unity of invention 

1 . In response to the invitation to restrict or pay additional fees the applicant has: 

□ restricted the claims. 

□ paid additional fees. 

B paid additional fees under protest. 

□ neither restricted nor paid additional fees. 

2. □ This Authority found that the requirement of unity of invention is not complied and chose, according to Rule 

68.1 , not to invite the applicant to restrict or pay additional fees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 is 

□ complied with. 

H not complied with for the following reasons: 
see separate sheet 

4. Consequently, the following parts of the international application were the subject of international preliminary 
examination in establishing this report: 

□ all parts. 

E the parts relating to claims Nos. 1 -1 8,26,28. 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes:' Claims 

No: * Claims 

Inventive step (IS) Yes: Claims 

No: Claims 

Industrial applicability (IA) Yes: Claims 

No: Claims 



2-6,8-10,13-18,28 
1,7,11,12,26 

2-6,8-10,13-18,28 
1-18,26,28 
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2. Citations and explanations 
see separate sheet 
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I. Invention (I) : 

1 . W097/1 9948 (D1 ) discloses the phosphorylation of polyesters derived from a 
cyclic lactone (e.g. e-caprolacone or y-valerolactone) using phosphorous 
pentoxide or polyphosphoric acid as phosphating agent (see examples 1 to 8, 
claim 1). The polyesters used in examples 1 to 8 of D1 comprise a covalently 
linked polyethylene glycol segment. D1 also discloses in comparative example C 
the phosphorylation of poly(12-hydroxystearic acid). Thus, the subject-matter of 
present claims 1, 1 1 and 12 lacks novelty in view of D1 (Art. 33(2) PCT). 

Phosphorylated polyesters are also disclosed in US-A-5 536 445 (D2), where a 
poly(hydroxy monocarboxylic acid) is modified with phosphorous pentoxide (see 
column 2, lines 15-38 and examples 4 and 5). According to the paragraph 
bridging columns 7 and 8, the preferred polyesters are those derived from 
hydroxycarboxylic acids or lactones such as 12-hydroxystearic acid and e- 
caprolacone. The subject-matter of present claims 1 and 1 1 is therefore 
anticipated by D2 (Art. 33(2) PCT). 

The subject-matter of present claims 1 and 11 is also not novel over the article of 
R.L. Shogren in Carbohydrate Polymers 22 (1993) 93-98 (D3), which also 
discloses phosphated poly(e-caprolacone) (Art. 33(2) PCT). 

2. Closest prior art for analysis of inventive step of the subject-matter of claims 2-6, 
13-16 and 18 is US-A-5 672 659 (D4), which also relates to conjugates of 
biodegradable polyesters and bioactive polypeptides. The subject-matter of 
present claims 2-6, 13-16 and 18 differs from D4 in that use is made of 
monophosphate functionalities instead of carboxylic groups in order to form a 
linkage with the amino groups of the bioactive polypeptides. In the absence of any 
evidence for a technical effect arising from the use of monophosphate 
functionalities instead of carboxylic groups the objective technical problem 
underlying the present invention is to provide further conjugates of biodegradable 
polyesters and bioactive polypeptides. The idea of linking the amino groups of a 
bioactive polypeptide to a polymeric carrier through either phosphate or 
carboxylate moieties bom by the carrier is already known to the skilled person as 
shown by US-A-5 079 337 (D5) (see claim 1). Hence, if a skilled person starting 
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from D4 wanted to provide further conjugates of biodegradable polyesters and 
bioactive polypeptides, it would have been obvious for him in view of D5 to try 
biodegradable polyesters bearing monophosphate functionalities instead of 
carboxylic groups. Consequently, the subject-matter of present claims 2-6, 13-16 
and 1 8 lacks an inventive step within the meaning of Art. 33(3) PCT. 

3. The subject-matter of claims 1 -6, 1 1 -1 6 and 1 8 is industrially applicable (Art. 33(4) 
PCT). 

II. Invention ( 2) : 

1 . DE-C-44 35 082 (D6) discloses in claim 1 an acylated cellulose bearing 

phosphate groups. According to US-A-5 31 0 879 (D7) (see column 2, lines 13-16) 
and EP-A-0 326 148 (D8) (see page 5, lines 37-40), Lipid A is a disaccharide 
esterified with phosphoric and pyrophosphoric acid and also contains ester linked 
fatty acids, which means that Lipid A fall within the scope of present claim 7. The 
subject-matter of claim 7 is therefore anticipated by D6, D7 and D8 (Art. 33(2) 
PCT). 

WO96/31220 (D9) discloses in claims 1 and 2 a substituted polyanionic 
cyclodextrin containing anionic substituents selected from sulfate, nitrate, 
sulfonate or phosphate and having a hydrophobic substituent selected from the 
group consisting of alkyl, aryl, ester, ether, thioester and thioether. Compound D 
as disclosed in Fig. 4 and in example 4 of D9 is an acylated polysaccharide 
having at least one sulfate group per molecule. Since phosphate groups may be 
selected as anionic substituents, the compound D as disclosed in D9 but bearing 
phosphate groups instead of sulfonate groups is therefore disclosed to the skilled 
reader of D9. Thus, the subject-matter of present claims 7 and 26 lacks novelty 
over D9 (Art. 33(2) PCT). 

2. US-A-5 654 422 (D10), US-A-4 764 604 (D11) and WO96/31220 (D9) represent 
an equivalent closest state of the art for the analysis of inventive step of the 
subject-matter of claims 8-10, 17 and 28. D10 discloses in claims 1 and 8 and in 
column 5, lines 3-23 the use of acylated y-cyclodextrins for preparing 
pharmaceutical compositions, in particular for the controlled release of 
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pharmaceutical active compounds. D11 discloses in claim 1, in column 1, lines 1- 
3, column 3, lines 52-65 and column 5, lines 1 8-26 the use of y-cyclodextrin 
ethers as complexants for pharmaceuticals. The subject-matter of present claims 
8-10, 17 and 28 differs from D10 or D1 1 in that the Y-cyclodextrin bears at least 
one monophosphate functionality. The cyclodextrins disclosed in D9 are combined 
with a suitable proteinic growth factor producing an electrostatic complex (see 
page 30, lines 3-14) and can be of y type (see page 31, lines 14-16). The subject- 
matter of present claims 8-1 0, 1 7 and 28 differs from D1 0 or D1 1 in that a y- 
cyclodextrin and a phosphate group have been selected. 

The technical problem solved by the use of monophosphate functionalities can be 
seen as to provide further cyclodextrin compounds for use in pharmaceutical 
applications. The idea of introducing phosphate functionalities in y-cyclodextrin 
polymers in order to bind protein factors is known to the skilled person from US-A- 
5 183 809 (D12) (see claim 1 , passage from column 6, line 45 to column 7, line 40 
and column 14, lines 3-10) and from D9. It is pointed that the skilled reader of D12 
and D9 understands that the phosphate groups born by the cyclodextrin polymer 
act as binding sites for the protein factor through ionic bonds. It is also clear for 
him that in the absence of other reasonable possibilities the parts of the proteins 
which are ionically anchored to said phosphate groups must be positively charged 
amine groups. The idea of ionically binding the amino groups of a bioactive 
polypeptide to a polysaccharide through phosphate moieties bom by the 
polysaccharide is also already known to the skilled person as shown by US-A-5 
079 337 (D5) (see claim 1 and example 4). Hence, if a skilled person starting from 
D10, D1 1 or D9 wanted to provide further cyclodextrin compounds for use in 
pharmaceutical applications, it would have been obvious for him in view of D12, 
D5 and D9 to incorporate monophosphate functionalities in the y-cyclodextrin 
polymers. The selection of a y-cyclodextrin has not been shown to contribute to 
inventive step either. In the absence of any evidence, that the selection of the 
specific peptides defined in present claim 10 solves a technical problem in an 
unexpected manner, one has to conclude that the subject-matter of present claim 
10 is an arbitrary rather than a purposive selection and does not involve an 
inventive step. Consequently, the subject-matter of present claims 8-10, 17 and 
28 lacks an inventive step within the meaning of Art. 33(3) PCT. 
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3. The subject-matter of claims 7-1 0, 1 7, 26 and 28 is industrially applicable (Art. 
33(4) PCT). 

III. The common concept linking inventions (1) and (2) can be formulated as 
absorbable polymers having at least one monophosphate functionality, said 
adsorbable polymer being able to conjugate with a peptide and/or a bioactive 
agent which has at least one amino group, wherein the monophosphate 
functionality forms a linkage with the amino group. This concept is already known 
from D5, which discloses a phosphated dextran, wherein the phosphate group 
forms an ionic bond with an amino group at an allosteric side on a hemoglobin 
(see claim 1, example 4, column 6, lines 42-66). Hence, the application does not 
comply with the requirements of unity of invention (R. 13 PCT). 
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